^ ©PAJ/JPO 

PN - JP7306389 A 19951 121 

Tl - OPTICAL SHUTTER ELEMENT AND ITS PRODUCTION AND OPTICAL SHUTTER DEVICE AND HEAD FOR IMAGE 
WRITING 

AB - PURPOSE:To form a shutter array to have a large area and to enable low- voltage driving by forming a laminated structure 
of a first electrode layer and a ferroelectric crystal thin film as one unit and forming a second electrode layer on at least one 
unit of the laminated structure. 

- CONSTITUTION This optical shutter element is obtd. by successively laminating the first electrode layer 12, the crystallized 
PL2T thin film (crystallized PLZT ceramic thin film) 13 and the second electrode layer 14 on a prescribed substrate (for 
example, Si02 substrate, more specifically, heat-resistant glass substrate). In such a case, the plane shape of the 
substrate 1 1 is formed to, for example, in a square shape. The first electrode layer 12, the crystallized PLZT thin film 13 and 
the second electrode layer 14 are formed in a line shape and at least one (n pieces in this case) of these line-shaped 
lamination units shutter array is formed to have a large area and low-voltage driving is realized 
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(57) 

Sfc, 4 0 0dpi KiOiiS^fllft. 5 VCDfiH 

errs. 

s iOiM (<tom*»ctt, eg^fcrw&ttjtf 

5Xlfi)) 1 l±fc. Sgl©«gJll 2, teS^bPL 
ZTgg (J6Sfl;PLZT-fe75y^xa£M) 13, ^ 

2 ©mgs i ^tjg&KfcJisnT^fifcsnT^*. 
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9mT> 

T. ttGttJMISfi. £«±fc. yf >ttCffi)£©raBi 
&^fc*TT^&<ifcl0^j£aftTV>3 20 
TSSfcS'ry**^. 
[H*B3] Ifi±l:»l©tIlS/t^->M 

I£;»»«££^fc<£fciiiMilM&L, <J>&<tt> 

i *fio*^«iit±i=m 2 ow&mitmm-zyti'* y 

MMCg 5 ] IM»91 1 £fcttll£9I 2 B*©3fc->* y 
* fft^ a ftfc £ ft (36* v y 9 Sfrf ©SfiSf BfMS 

T, mtGMM*?lfc (10 0) ->'j3>->xA-Sffl 

v»T»jsanT*o, & (ioo) ^uh^ia-s 
-rs^s-^y^gm. 

T*fc«**BJ!ia nx«^a *itv>* c t *®mt? 
sH-MR&ffl^y Ho 

[0 0 0 1] 

y^««*«tt«l««&ffl'Ny KKH-r*. 
[0 0 0 2] 

[£*©&«] *3r.fS#3£Bte. «^«2f5££&©<!: 
TSffiS. 1M#y-;^^€:m>&)fc:/U>*©21S 




#BW7- 3 0 6 3 8 9 

2 

^mxmzfe&^zmm&ttt.. ^n^&©w^^ 

fcfgft^ (LED : light emitting diode, FL : 
f luoresence, EL : electoroluminescene, PD:plas 
ma) £fflV>5fc© G&tM) tLCS (liquid crystal 
shutter) \Ztt&1$ihZ>mmmt.tfi1bZ>. 

[0003] cns©&#5£T«. wam.^, mmom 
x^©^-ei*ffli3i£#mt**tissatis. 

[0004] tr^T?, Hfl^aE^fS^j^EBftiliTi: 
LT©PLZT3tv"ty^7U-f », PLZT-fcySy 
?X©5&BI«#il6ll$m&ffl<^ «#lC«fc£«BtfT©58 

± t*© mm \z ± S0fai«^#«im*fijffl Lfc t>©t? 

583fcB©^TfcS«&j£:«££#Mm^ 

[0 0 0 5] Hltt, 2&tI^^g|*£JflV>&PLZ 
T*^iry**^©»*l|Jl.«7ftfHr**. H 1 
Mf-St, PLZT^yt»^$m PLZT-feyS 
yPTJettWfi S&SPLZT^l ©ttlSrT* 2 SCtSffi 

2, saqnssn. plzt«ii:h *©jtff*iait 

aittUfctt, *^-n;Hc!55ML&®^«(S^)P, 

A^-tn-enEsanTv^. &m#«p, a© 

B3^mam#E£4 5g©SS£ftLTV>£. 

[0 0 0 6] PLZTgCltCSJBEVSgUDLfc^ fflft 
ffiO©^«ASfijg-r5ilim3t©3tS (UJSttfc*) I 
AjtM©fi3fefiP£BjabfcBSlBft©3KB a 

So 

[0 0 0 7] 

[&1] Io= Ii - sin' (r • %/X) 

[0 0 0 8] cct, rtt, *soi'5i:, plztsr 
4» i©rtBKic^3ns«#Ei;±osisan5«s«TA 
nt, «®*f^u;Tt^««©^s&^iBj©fia ots& 

g) Lt©«T7S0. V9 ; r—>a>tm&lZ. 
[0 0 0 9] 
[*2] r = An • L 

[0 0 10] SfcfflfflSrAntt, PLZT©2^«^3t 
^€SC (KeerJfcS) R«!:Ja*T^nd^, ^©«t3 

[0 0 11] 

[|S3] An = -n s • R • E ! /2 
50 [0 0 12] *#EttV/d (V : EPiDSBE, d : 
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3 

mm t^-s^s, ±ssi, w.2, s 3 a> smiths 
i o txit3tfi* 1 1 ii<mmt, ^scffl<tpir^s. 

[0 0 13] 

[&4] Io=li - sin 1 (— n 3 • R • L • 7C • V* 
/2 • A • d 3 ) 

[0 0 14] tot, timyt&&m*ttsiZt%<Dmi)a 

tEVIt %&V>£5\Zti.K), PLZTB^WJgSc (2 
#«^fc#£&R. JB*f*n) . mm2, 3fS©WIS 

[0 0 15] io 
B£5] V=d • CA/ (n 3 • R • L) ) 1/3 

[0016] znz*&&mi£ (Va /i) pl 

[0 0 17] 02 (a) , '(b) «3£*©-Jg«fcPL 
ZT3fc->¥^^l5§^©«iji^-r0TfcS. PLZT3t 
y *S5rf »-e©«ffi©«jiK:«J: 2 

[0 0 18] 02 (a) BflSCDPLZT^^y^ 
3f^©#Hi*^t0Ti&O. ¥ffiS©PLZTft->*?> a? 
^^tt. PLZTB51±lcm«g2, 3*«$nt^ 
3. 0 2 (b) atSCPLZTJti'ti'^Sf 

<Dm&*m-rm-c$>t). mm<D^^y^m¥\t. pl 

ZTgBl®»4tmffi2, 3*«StlT^5. 
[0 0 19] TOfl)PLZTf->ti'^im 
*»*C»rtT**jtf. m#©fg±a*. PLZTfiU* 

mm, Tttt>t>m&ft¥M&i!)im®\zftm-?z>xm*m 
<, fot. ^mitnjzM&mttez. ^&© 

[0 02 0] 

^cn@©ffiij|5iKd^MT*-5. z <E>iz&\,wfs,m 

te©->t •y^Cl^SSSya^ (^nxl — 
ct&g&znz. ->*^:?©»l::*ffSb#:#3c 

[0 0 2 1] jfrf^ £©«fc5&S#KJfc;t5£nJ1iBf$<£ 
8»ftPLZT)£->t5/^7HW$nT^5 CSC 50 
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BRTNIKKEI NEW MATERIALS 19 
9 0^123 3 0^ p. 5 4J ) . Z\(Dm^t, PL 

z T£i£s#§«ttinn:i;:<k d^JLt, try 

LT^S. -?-©«iitt. »g#§jfi£f8Jg$-&fc'b©T. 
S^«ftgS#Si5irLT*r), ffill®E5 0 V, 1 
4 y^mtzK) 3 0 0 H>y h (3 0 0dpi) ©ttfg** 
LTV>&. 

[0 0 2 2] L*>Lfc)iit&, C©PLZT)tH5/^7 
WTtt, 7W©^tS*«PLZT#jSIflt 
m ©^ClTSfcfEJtSnTLS^. A41M' 

&\z\t&-£Li3.»n\*rs.?>T. »m& (4 o o d P i a, 
±) ©«irajc#/ft^> ^©fc»©ttg-^at**tstL 

[0023] m&moMMzvvi^ smmmz 
^^mmm^mmmt^a^ com, ±*&©plzt 

^^7Htt tftJB©¥3HMII»lalKKffi/8£n 

(o^v^<omn\z^xm^tf3is.ms,^7, bomm* 
«*, Hffifci3iL&<^©iajS#&-5. 

[0 0 2 4] #3£§H«, 7W©^#SS^®«©%>© 
fc-f £ Z t&T%> Sfc. 4 0 0dpi £(±©ig&g 

to, 5 v©4£mfflK»£ig§i-r5 n fco^rtBasWHfcic 

[0 0 2 5] 

[»H£«P»T*&»©^K*«ktfftUB] ±ESft«X 

is-rsfcfe. *»M©3t>'^v^^ : f : tt. a!*©^* 

S/^^*tPLZT-fe7 5v/^Xgliie^ (/WJrflO £ 
HnxLT^SnTVi&©fc^L. 

[0026] ?t£t>*>, m*miKmfi>%$'*y9m¥ 
». jff«©/^^->»^J***ifcan©««Btti^ 
^**^r-r*!ssimfriigai*iigi:©si@«^* i m<£ 
t l, 8E*»»is#aMR±fc^fc< tt> i #&«if 

TfeO, ^&<£fcl¥&©SUB*jg±K3(i2©SffiB 

[0 0 2 7] Ztz, Sf*«2|B«©3ttJ'YV^SI^tt, 
»*«l8a«©^>+y^«Tir*HT. 

©MHS«^.tf 6 4 um«T©%>©fc-r-5 2:tC«fcO» 
4 0 0dpi fiUhO^S^S^ST#5. 
[0 0 2 8] K*«3IB«©^tt. »«±C^ 

i©^a^*/^->jgj«L» ^i©mae±fcs^ 
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(4) 

5 

si*-. ±b*i mwmmtiiMmmmfrm&mmtom 

[0 0 2 9] ifefc. »J»E4Em©3£9ifi4. ±iEfflJI«t 

ffiTJO, Spirit Jte«ffiffiftSig^BT?SJR*fT 
[0030] *&. &2R«5fe<8©#->*s>*ge»4, 

nfc t # » **?©iMi*flttMK*&tBit 

[0 0 3 1] 3-fc. M*B6Gft©3M!*Ctt. SfaiSS^ 
14, (10 0) ^U3>«?x/N--SfflVSTJg«SnT* 
0, i (100) ^yn^iA-gS^ttlyf^ 

-r*cfcK±D»jjtan« a i n sssststtT 

[0 0 3 2] $&, tt*H7eft©MMH&JB'Sy F 50 

*E58snT«j«$nTv»s. nnt±o, plzt* 

[0 0 3 3] 

mmm] &tf* *nwomMm*mM\z&rs^xmi 

0 3, H4B*5Mfc*S#>'Yv**T©Jgl 
©X)K0l©fttU9. SrHBTfcS. 03, H4*#MT 
*t. C©flU ©^flWXS'vy BfrfcCS 
« (MX. ft S i 0 2 S« (£-DJMttt£ft M*fifB 40 
ftfctt^XSfit) ) 1 l±fc, IlOSSgl 2, £& 
ftPLZTW <tSftfcPLZT-fe55y*XlM» 1 

3 , m 2 ©sffijg 1 4 3WKfcK«jBanr*j«anT^ 
*. 

[0 0 3 4] HT, £«1 l©¥®8mft GflXftlE 
2rJg©<&©,h&oTV>;5. S3, 04©0m4, 

ilOtSI12, i|gSfl:PLZT»Kl 3, Sf|2©« 

sii4n >mzmis.2tL. c©?>r>tt©&ui 

*flnWJf«©fflHfc^«TT. 4>fc<tfclO (03, 
04©{BJTtt> U!~U,.©nffl) HWESnTH*. 50 
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6 

[0 0 3 5] Sfc, 0 5, 06f4*5B9Jfc:fRS}fc5'*s/ 
**TOfll2©JtiM©*HM. »r®0T&-S„ 0 5, 
06&#R6"T-5t, C©*2©£)IM©%i'*yjrj*? 
fcv IB 1 ©*«S«©Jfcv-^ y **?-&MR©Jfi£©£K 
1 l±t, ^l©fgI22, i!gSfl:PLZT»K 
&4fcPLZT-fe7S->?X»IBI) 2 3, «2©i|S]|2 
43Wie#:Kltti**lT»J«SnTV»*. 

[0 0 3 6] CZlTf, SCll©¥B*ttft 0JX.«IE 
*JgOfcOtftoTH5. Sfc, 05, 06©MTft 
SlOfll2 2, &Efl;PLZT»Ig2 314. 5^f> 
«C»*StU !I©?<>*©«Ji*ttJW^©Wlifc 
^fc'TT. *>fc<£*>10 (0 5, 0 6fflfl|-eS4. Si 
~S.©n{@) Jgj£$*rCV>5. 

[0 0 3 7] Sfc, £©*2©&Jt*rai. SB2©«ffi 
H2 414, ^Blt^SnTViS. ft*. y-f>!R©« 

n¥ti:si~s.m©ntiit era**. sgi©«ffijf 2 
2, »»ftPLZTiwi2S)ii»»j«anTv>aw«Bf) 

ft #fsmitp L Z TWR 2 5 TJWfcSnTVi*. 
[0 0 3 8] Sfc, H7tt*»«K«*3t^iryi'*^ 
©*3©*lMl©*lJSHrT?**. ft:fc> COSBS©** 
MC^S"* <y * ami. » 1 ©MHMSfcS'ir y 
ttti&Lfc'bO.hfcoTNfcD, 0 7C*ViT, 03, 0 

©SSI l±ft fgl©*ffiJBl 2, IMMtPLZT* 

m GfsaftPLZT-fe75y^^*as) i3©a^«jg 
wisn-nwsan. c©«^me©iBiM 

il±l:S2 Off 1 1 4#»*4nTV>*. -TJSt* 
112, 6M;PL Z THJg 1 3 ©Sfjffltigtf* 1 

ft^ttsnTfet). rato-6¥H©*>©tft:oT^5© 
fc#u c©*3©*«frot, ^©spflijg*tssc* 

[0 0 3 9] Sfc, 08fi4*SSWC«*3fev'^y^Sl : F 
©S4©*ffiW©«l«0-e*«.. d©^4©^|}S 
W©3fc->* ^^Tt4, « 2 ©%KM©%^ir y 
tWlBL.fcfeCtTSoT^D, 08(t*ViT> 05, 0 

JB-TSt, C©»4©5U6«©3t->r y^Sf^tt, Bfjt 

©*«11±»C, ^1©SS^2 2, iSftPLZT» 
R («giMtPLZT-fe75y:?7.i$l8D 2 3©^@«ii 

tiantf^sn. ^©ffigtmfi©®^ 

«Jfi±RUB2©««JB2 4«»»J«anTH*. rat) 
Kr3£©m2©*Jg«©^v-^5/^^7?fi4, TS?m 
122, «g&fbPLZ TW R 2 3 ©ttJMHfeP 1 
W-RW6nT*0. •TJS:t>**S© ! b©t&^T^<5© 
C©^4©^SSWTI4, r©«P*jt*iaS:* 
tt. *ISnT»*SnTW6. J4i3, »3, ^4©H 

*«©±5ic» ®mmm*:&$cM&. mm-rzztom 

^4, ■»«EES*a6*cta:<5/vy^©BlP**# 
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[0 040] ±a Lfcfg 1 ftMSB 4 ©gdgfll©* 

[0 0 4 1] #:»;:, croia&MitOJB'Vy^SfH 1 © 

T»K 1 3 &a*?W«SSfl2JSgC«t D^fSfcfe, s 
o 1 - g e 1 j££fflt^£. &:fe, sol-gelSt 
14. &S7^3*^F^©&JR*«fc£4S&fc^STtt 

[0 0 4 2] sol-gelftl:J:oT8«t7S»/ 

^ h*^K^©7JlO*2/H^7^x-Mb-&ife 

[0 0 4 3] £ne>£dJ5SimiLT-fe7Sy^X£fe 

^©jlSOgxiDaSi&Sltfc.S. SsSnatt^Kcfc DSfc 
5ifflimitftD J ?>t<. *&, g&aig©fti!l«l 

*&, ^ne©miros*t^-r^T*)» ; sb 

Sfia<&-5. g^tctt. X(f>n- hgH^ 

<§£\ c p ~+& c p «fc -5 KiHgf 30 

[0 0 4 4] 3-^^>^IC^i(gT^C£tC±f3i!SS 

©^MKft;«!r»*©«ySlc*^*fifl[«fc rj fc^iS"? (M 
%<D±5s.ypz.mgmm (1 l 0 0~1 3 0 0"C) «fc 

0^400-60 ovmrnm^mn) , 

5. jinjctt), ^$n^»ffi-&^ife©»fig-rn<£Hf 

£©<fc3ftg&ft;£nfcs o 1 -ge 1 SIC 

*v^ri4. i&m^±mmzmt.&m-ii&iifts;miim*> 
n*ct, *&. ^«i©sg^tttc«nT^5^£, * 40 

£*©«k3^«©»«»r%)JttJ«)^SK:Smt?#s 
i t^©ffitlfei|#®S:#LTVi5. 
[0 0 4 5] fc*5, *SSfc»K©fe$!i££UTtt. 
©g*r, ^ICiD^ST^S^ffi-rasntf. s o 1 - 
ge lSS£W©^FffiSt>ffil,i5J:i:'&t?#S. 09*«, 
s o 1 - ge 1 &©*>*> D»C. MBMOD (metalo-o 
rganic deposition)ffi^^SCtfeT#S. MOD* 

s o 1 - g e 1 Si^fcSI&Ti&O, 
^IC<i;DfeS'fbSE|SS:#Sfe©T?fe5dt. 
K^*ffifflL,T^5^T#^©at,i»j&5. MO 50 
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8 

Dfcfe £ s o 1 - g e 1 te©#>«r©»a*8l'&1i-fcf^S!S 
[0 0 4 6] *mm<D%>'*»;9%¥0)£r)$ ! {t 

[0047] tmm 

09 (a) 7bW (d) ttft->*y*^P©«;§J0i.|i*jS 

"^^Sfflilfc. T&fc)^ 5fef, (S i 

0>S«) 1 1±»CP tXA«y^»l2 2' SO. U 
mmmt£1tZ> (09 (a) ) . £©£:£. Pt/S i O 
2#®T?©S«tt*rS]±Sit'5&»e)^ d©#®tT 

i. Ta^©&SJf£;fr&3-frT , &«fcl<>. 

[0 0 4 8] J*:lrj|^©7*hUvy77^--Xy5 i 
>^IC«t0> Pt^y^»i2 2' SJOXLT, <HS'J 
{b3nfc^l©mffig2 2 &ffr£T-5 (0 9 (b) ) . 
UttWfcte, P tx/fy*fm2 2' *7-f>tt»CX^ 

^>^LTifii ©mag 22*^1-5. •?-©&. mi 

©m«JI2 2©it§ (7-f>i) Wi£6 4*tm, SlCD 
^ffiJI 2 2 fg©rai® U^-X) W 2 &6 4MmlC-r-5 

nt*t-e#, - nm-Bit, 400dpi om&m\zmm 

[0 0 4 9] d©«fc-3fc£ffil l±tC^l©Sffi!2 2 
S7< PLZTt7$y^Xli2 
5 (0 9 (c) ) . r©fi)g«a^©KS 

SiK^ffijiTfT^artdtr^S. PLZTt75 7 
^©.fc^&SBS-gtJ-fc^S^X-m, TJ&*ffi**P 
t©«^-ttt^D^X*< hlSSSK§£®S*t, T«Sg 

Xtt©i§f818<!:U -?-©«^!!i51tC«tDi!eafl;$-e-5y 
D-feXtC&ViTte^gtdfc*. 3&£ff£L<l£. so 
l - ge lSSKlrj;5f^x^;v^-c<k0i^^b-t7$ 

SBL,&a^©!($®SWr^s o 1 - ge 1 
[0 0 5 0] ffct>%. 5frf> SffilB. Ifi7>^>, 

[0 0 5 1] i©^i8tSr, m 1 ©m®@ 2 2 ©^$ 
nfcStRl 1 ±l'Xfcf >n-^^ >^(Ci: O^Lfco 
^1©E5> «iJES«©K^0. 2Mm@St^5<i;5tc^ 

[0 0 5 2] mifs, ^l/7=-M2 5|Hl^0MLfc 
*^SfT^5C:tT«§Sfl:-t75y^K©S^ 

[0 0 5 3] ^HT. l2CtiI2 4tLTAli&l 
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9 

um<Dm-2\zmmt*-&tc (0 9 <d) ) . £ 

[0 0 5 4] CfflJ:^i:Hf&nS:PLZTt75!; 

PLZTif&jS : PLZT (9/65/3 5) 
SifrSS: n = 2. 4 5 

2^a»t^&:R=9. 8xlO" 16 m 2 /V 2 
i/^rv9Wll& : d = 5 /aiik L = 3mm 

[0 0 5 5] ^©.fcSfcSi^CfcVvra, (A) *t . 
6 3 3nmT©*Kfi«E(i I35£©& 5 lC <k 0. 
6 0Vt;:ft9> ~>wi?®fch#J0. 6 2VTffitt3tfi 
/AW5tfiJt Io/I i *t 1 0< ifcofco 

[0 0 5 6] &mi2 

010 (a) 75S (d) , HI 1 (a) Tbm (e) 
^PfcfeSSLfc. -ffcfrts, 5fcT, S3 9 (a) , (b) \z 

7Ki,ittmmzvT. £«i i±t^^->fi: mm 
it) anrc&ionmm (ptw-ym n«M , 
l (eh o (a> > . c<Dn*->{tisfttzmi0mm 
m 1 2 1 1 ±tc, xbf>^-h, 

SEtCtD 5 (imfflf3©PLZTt755'i' X&BI1 3 
SJtas-arS: (HI 0 (b) ) . 
[0 0 5 7] %.\Z> ^I7*h^h5 1SPLZ 
T-fe5Su/^7.liKl 3 £mm\zzv>n-h, 7V* 

-^bfc^ g«i i©»®^e>g3fc£irf (hi o 
(c) ) . c(Dt#, miommmi 2-e&&p tm? 
->mi)myt\z4atfzy* hvx^©s§!i£m&-r© 

[0 0 5 8] g^*16byS:#v ? S7*hWS?7.h5 IS 
^«-f^ & 1 ©SHH 12T»5Pt A*-Xfc© 
SMCW-vX b- 5 l^S (010 (d) ) . COi5 
fc. l/^M?->5 1fl, (tJl-77 

X^tL-T, PLZTt75yi'Xi8l3C!)I<yf> 
^£fr&3. X-/^>^n:@tiMjP*S5Mm£U:<D/X : 5' 

JP©^K«F5^X<y^>^£&fflTS£&K, £© < 

fwwi2-ett. yym, mm, ml *e»e:Txy 

^ifftUfc. LfrSfe WS?X h 5 1 SfMILfc (0 

11 (a) ) . 

[0 0 5 9] ^Oi^CLT, PLZTt7S«vW* 

^i 3©x>y?>y^ffftK i^x h 5 1 zmrnvtc 

^JtfS!©7* M^XhSrJB^fc'JV^X-i'-I 

gic#s. -rfcfc^ *^fi!7* h^^xhs 2&m% 
u yu^-^u&«»=. 010 (c) tmmz, s« 

1 l$r®^£©B)fc£fT&-5 (011 (b) ) . £©£ 

sgi ©m&jii 2 -c&s p tK?->®&mmz7 t 
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tt, 3?#TSt> PLZT/Pt«(SSWoti:5i: 
i^x h/^->5 2*taas^wic^sn5 (01 

1 (O ) . 

[0 0 6 0] Ltf>£&, ptsse (sgi©m«e) 1 

2 S:a«©»KftC«fc 0 1 0 0 0 Ait&Sii: (0 1 1 

(d) ) , *j3v>i?7.hm&tm!%\z\s>>xb±\zMm 

si/PLZTt7s 5^x/«g/g«©«ui&£jg 
» etts (011 (e) ) . 

[0 0 6 1] S&fc. f^SJW2lC*^Ttt» 010 
(b) 75S01 1 (e) ©IgSSiOSLfT&oT, 0 

7 iZ7nvrc&5ts;2m<Dmmmm*fmL. *ica i & 

1 *tmJ£fflUg2©£«JIl 4*»*Ufc. £ 
[0 0 6 2] d©fe»fl|2CJ;oTfmLfc7E->*y* 

fe»m £NSSfcfttt*i#e>n> set, n 

OffS«l2 0Jt->t»^SfTlt 2Jf©«JI8§jI,!:L 

an, 7* hk-^x h^^->s^-r-5©tc, 
vx^fr-e-, &-&©sw£<2«iL&v>©-^ is© 

[0 0 63] fE»083 
012 (a) 715 (d) , 013 (a) 7*£ (b) tt* 

Ttt, 08tC*Lfc±3fc«B«ig£fc"3ft->*y*sSi 
i TSf^SUft:. C©^»W3IC*^Tt), 09 (a) , 

(b) iz^r^tmmizLr, stsi i±.\zn? 
->{tstiftmi(ommm (pt/i^->w> 224^ 

}&V (012 (a) ) , Z\OK?->fctsntcm2<DW, 

mm2 2*m?zmtiii i±\z, xbr>n-h, 

&I&\Z£C 5ym©PLZT-fe55^^X»Sg2 3S« 
«^iirfc (012 (b) ) . 

[0 0 6 4] ^:tr, *%My* M^5?Xh6 1SPLZ 
Tt75y^X»K2 3i:H«(rXtf>3-h. X*U^ 

-^u&m, sei i©«ffi*^g3t*is-r (012 

1 (c) ) . ^©t€, mi 0ii§2 2T*5P t/^ 
T?» a«©7*hVX;?^^ g&©S^tt^a 

[0065] &%.%mvrc*jjmy * h l^^x h 6 1 * 

SfSI-^t, ^l©«ffi!2 2T?*SP t/^->iLB( 
i1-©^0flC©*»Ck^XN6 1 (0 12 

(d) ) . r©±5tc. 1/-77M^->6 1H SB 

[0 0 6 6] f3i£©fPi?e!12-CttU ^©gPg-CPLZT 
' ■fe75yi7Xg©X<y?>^XS*Sc6^fc*t, r©f^S 
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bTs o 1 - ge lS&fcfrfcpOT. imm2-Zft1s. 

[0 0 6 7] l/yxh/^- >6 1 £Jgjf£Lfc&, Pt 
SSJI (S 1 ©SffiJI) 2 2 D 1 0 

0 0Ai£«£1t- (013 (a) ) . HSfcfci 

mm/mLvmf3ft*&f$.-r% mi 3 o>) ) . 

[0 0 6 8] ft$£M3lZ}5^T& HI 2 (b> 

1 3 (b) ©l8£»?)SIWTfcoT, 2B©fflS«ifi 
*fWU MZA 1 $1 um*fiaU i2®fffi§2 4 

[0 0 6 9] Z\V>i/mW3\Z&r>TftmV1tyt>"ry9 

J&f££i&g£:b;ft^©T. Ig©2*Si; 0*fql±$-&5 

[0 0 7 0] ^©.t^ir. -hi£LfcSgl75SS4©§Ug 
Wmi3 (2 3) SrfiKbT^$nS©T, ft3fe©<fc 

oizPLZTm%&*ttmTz>®enzit'<T, mm* 
mmit&i&mz'm.tz z. t^-e^-s. 

[0 0 7 1] Sfc, mi75Mm4©Hig^©^^^^^ 
■=> T 2 ^tcW IcMitT^ 0 , -?■©&© 7 -T >S! 

©<fc5fc, ^-Y>it@£6 4 Mm, M>W©IBJ®£6 4 
iimtnctT, 4 0 Od p i ©«|«ia*i#&n-5J; 

[0 0 7 2] SlRSS^ftlMfoX^y^ 
3S?tt, PLZT-fc7$>yi7X»BSl 3 (2 3) £± 
BP, T«©«T*^»> My ^fciBifcoT^* 
©T. K»eBE*»5 veftW^mETa&^Tfe, PLZ 
Tir75yi7X»ttl 3 (2 3) WC+^S|S!3i!SS 

[0 0 7 3] ^©iS&ftS^y^Smi^ftS 
^-^t*©ii|B|^a:&-e-14-Tv fi't^^iitLT 

<DmmmT\zi.o, &mtstL?tyt<ot}i&t&<D%Kn&$£z. 
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[0074] 0i4(j, ^p^nfcjt©a»«©^s 

£A£fc*©^|ilQ5g^©#|j£W£^-rHT2&.5. S 1 4 
©MloJ^tt^ (10 0) •>U3>')xA-4 1 
&X.y^>y\z£Ql!aXl,tzb<I>tte.^T&Q. (10 
0) ->U3>S«g®S, Jgl, |f£2, S3, *-5tA« 
S 4 ®^Jg«S)©«t 5^->^ ? *3rP£&-&-r*fc&© 

•fcos^sn* (hi) hics^-s^u cnS- 
Kitffi «S7-) 4 3fcLT«|B$-B:S < fc5{c&t5 

[0 0 7 5] SStffi («rRl5 5-) 4 315, HI 

&mz$>\,*T-\-#?3.R%im&mTz&mm%: (hd 

straits " t £ t^T^ 5. 
[0 0 7 6] Sfc, (111) iicMsnssiti 

aifas^-) 4 3H yti/vyfm^frzomMMz 

MLT1 My hZt\Zttl£VTMl8.2nzZ\iiiStm£h 

k -©«•&, si, S2, ^3, &z>wtm4<Dnm 
m<Dyt->r y ^m^ii^UTv^ikom^mi 5© 

«fc 5 fc, ( 1 0 0 ) > 'J a >g«©&£-® 4 2 
0 Stt (&&, H 1 5 tC«ffi^±S 2 ©§te660tJ©:ft 

ktye\t. (ill) Htc^jEfi^nfcRitM (disj = 9 

-) 4 3ICJ;D, 2&$«fc<illnj£n5. £©!&, 3fc->^ 

y^^(cfeViT^w©^*^^t^5)- cr&fc-fe. 09 

*tfS 2 ©SUgW©)^* 9^*fi:*HT5'f >#© 
«H*tt S , 73>M S . «#.©&#) tC*HS LTzmm \Zit. 
v-U3>S*ttxy?>^SDX^C ii^ffl©M-^%^ 
4 4&»JES-rS©*ta^ 0 fe*5, ^©)S^ffl©fr^iR 

->ij3>^i/\-4 i±idg#»ig<£Jtau mi 

[0 0 7 7] Jl©«t5CbT^$n&ffll«a^Ttt. 

(in) m±\z&i$.2ntcB.%m mfas. ?-m 4 

3«, (10 0)®, -r?5:*5^S^S4 2tC^U»?j5 6 
• «#H,TV>.5. i©&«), 01 5©i;5fC3t->-vy^ 

^•®4 2(C»L.*ifi(CS«|Rj$tl-rfr, 3 4- m^TR 

»$n^.. SEoT, m»3t**«ffi (^-&®) \zMLm 
it©*inizcsit$-e-2,fctf) (sac<i^$-&2.fc*) . 

gl 1 6 \zm? «t 5 fc, 3fe->^ >y 4 2 lc*f 

? LT34" ©MmT^LTfoiVJ. 34 

mfe&mizmm?zi$-Z!<D>>i)zi>&m 

^©SJt) S^LTfcSV^. mC«tD. 3 4° ©# 
fl!llii*S*T$SlC$-B--5J:t*tt?^S. **3, SI 
75SS4©*JgW©3t^^y^^S'C©J:3^:lS|pj3l 
TK»*r*K. 3fe->-vy^lR^©Xltfi!lfctt<l^P 

3t->¥?'iS'^Tpi:ig[SJM4 3 t©KCttd^A*tsit 

' e.nrv^d«, hi 5, @i6i?it <i^p. Ata 
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CO 0 7 8] 01 4\ZKls1i£?f3iima>{M$m : T-n'A: 

©<fc 5 \zWm-^> z. tifix-%%. $fr?> (ioo) si 

#yxy^>^*frfc3t. (10 0) Mt (111) 
W<D3iy3 L >?mmW&TlZZ.t\z£r) (l l i) sat 

&m\ztiim-rzmv. s*«i:x^?>^-ct5. n 

©is, (1 0 0) ffilC^LT (1 1 1) ®tt«J5 6« 

v?->ifo§kmmz&r), x&mz-tft&.&u^mmz: 

feT, (111) ffi'C, 

»T+ftis.E.mm*iiTz>&mmzmm-zit2>m\z£ d 

PLZ T%*s*r v*TV-i ©*££&»£ Sii* C ttt 
[0 0 7 9] PLZT%^y^««**$feVi 

[0 0 8 0] *Kii(R]SgTffl<t0A*B?17a:^Si*)e*§i 
A«Ta 2 OsK) SX/ty^U^Srei. 5ymlMa 

x^tttbrffiie-rsttfeic. a§ft©3iftj8tt-&t-.& 
ibrfeffifflsti^. Sot, mommhLxte. mr 

[0 0 8 1] 7* h'JV^77^- • Xs^>jffcJ: 
3a»SS©KOH*^g*"C8 OlDOfiSTf^x 

£\ -€-©JH£fi7 0 0 tfrntSS^eillyf^^C 
«tn«> 7 0 0 /zm©©5 7-**#&tl^. 

[0082] c ©j-s i omm^y^>?& 

U X^>^H/3t®|H©8!2 6 0 0 tfm©M<£ff 

[0 0 8 3] (111) I Cr&fcS, ffifa 

BD 4 3, *3J:t;Ta 2 0 5 ieCAlf5SliSSlt*S-fr. 
«|p]5 7-4 3*iCX^®44^^bfc. 

[0 0 8 4] ftfc, Z\<Dftmmzj$^T\$, Illyf 

>^«fT)afc^ofc^. sss-e-, (in) BT?f8 

Jg£*l£H£l76M*©tt£tf«U giJ©»«t«-&$-&T 
[0 0 8 5] 01711 i&bfcJ^fcttS^-y^g-g 




(8) $$IH¥7- 3 0 6 3 8 9 

K©f39!#«. HSR, Z\e>£5Um»&&%'\-y 
f£U 4 0 0 d p i Rfc©S?gK-fcat 

pJtie.LftO, S-^ttl VKT©*iSSmjE#tt 

£=»TU 5 V©ffi«EK®l£f^t-£ Hffl 

10 U #^CiS^XIBfl«HiIlifi$*T5fc©T*S:it*tfi| 

[0086] ±j£©=&HiswT«, 

X»K£fflV>&#, PLZT-t7 5y^X»K£W1-©^l 
[0 0 8 7] 

l§m<D%m &.±\z®,WLlt£5\z, »#JiiiB«© 

3t-> Y y *amc .Mitt. fSOAj'->l:»j**nfc 

20 t<Dmmm&*im&tL, %mmm&&&&±iz'>tz 
<tfei*eiisnt*o, 4>&<ifci¥ft©s(jf 

«3t±{C^2©m8i^^^SnTV^©-C. Jtv-^y 
[0 0 8 8] 2 i»eMte^ 

ntt, m^mimm^yt^^y^m^^^x. ±%m 

'J>&< iihlZ>&!$.2nX^2>(DX. 5-f><i, 9-1* > 

ra©rai!i*«i^.«6 4 umKT©t>©»c-rsctjca; 

50 D, 400dpi «±©SS&aMfc£*§i-Ci!?£. 

[0 0 8 9] *fc, a*JB3fB«©%eritc«fcn«. as 
1 ©mffii£/^->jgf£u mm 1 ©map ± 

&j5£g3-fr, £ 1 ©Wl ©as 
m&%7* bVVP974-' Xy^>^#j*fci:De 

ss^-e«jic^-r^©T> a#© 7 * hvx 
[0090] »^4gm©^tc«tn«, ±IE 

4? «Jg^©5iSSfl^S»K**S«1gMt^4&*ffi^& 
«K£(cJ;?.SJ^S-r^jE$t-S©T, SUgSija^* 
flH4A<ffa5tt*«T?^ *B«©Sflg*<njfg 

[0 0 9 1] g«*S583«S©S!Wfc«fcn«, 
l*fctt»*S2Ei©*v't '^SSfS^tSfc 

i # t«-> ir ^ ^ mTvmtmftm&mmfr & ast$ n 
50 ?wmrt*>ftx&v. &mmm?izwtmxi'w9mT- 
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[0092] m*m6&%i(D&wv\$. mfam? 

tt> (1 0 0) ^U3>£-tA-£^T«J5fcSttTi3 
t), & (1 0 0) •>'Jn>'>iA-$||MXyf>y 
•T^J:t{C<k»3^Stl-5 (111) HSRItffitLT 

[0093] »*a7ffi«©^»c«tn«. 
« 5 gE«©#->* y 9mw&?M>& : nz®$i*mmt<n 

Ti^^nt^SOT, PLZT3ti/t«;^7WSffl 
MofBWi&iKfi] 

[SI] PLZTJfcv'Yy^^roS^^Sr^-rET? 

[02] ^©Hft«ftPLZT#S^y*ig^©8ij§ 
&7K-f0T<&£. 

[03] *^WiC#S3fe->^?;^^C9mi©*^J© 



16 



[04] *^K(r«5^t->^ S>*ii§^©Sg 1 (D$m,W<D 

8tS0-?*S. 

[0 5] *^WiC#-S^->^5/^^©^2©^JS«SJ© 

[0 6] *&wiz& t %yt>'*y?m :: ?<Dm2<Dmmwo 

BrH0T*S. 
[07] *K9!l;:ff£3E^vy^^0£3©JUiff® 



[08] *»WII«53t^ry^SS : ?©^4©ftiS«!)© 
«j£0T$5. 

[0 9] #8W©#->*y*5^©ft^&*-r0T<fc 
£. 

[010] *%BJ©*^^2;^Sg^©^®0JS^-r0T 
[011] *3K9!e3e^*y^^®ft&0!&g?9-Br? 

[0123 ry^m^o^mmtmtm'c 

io afes. 

[0133 *560J©^>Yry^^-?©fP»FJS^-r0T? 

[0143 #fBW©«fa^©fc&«£^-0T?a&S. 
[015] «l^3tl ; F©»-&ffifc3t->^y^*T*^a 

[016] «toJlH^i^miyfc3/*yi'*T*»£S 
•&fcJK88*^-r0i?*.g). 
[017] *5gW©li#«aJ8'vy FOfUSttftK? 0 

^ [#^©gj?!§] 

1 1 S« 

1 2, 22 m©mfijf 

13, 2 3 ie^ftPLZTSEIB 

14, 2 4 Sg2©««Jg 

15, 2 5 #feSftPLZTiII 

4 1 (10 0) ->'J3>^iA- 

4 2 &£W 

4 3 Elffi (SfS]S5-) 

4 4 X%fiia»H9-&& 
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